Solving your wind farm’s
lightning problem: a practical
guide for operators

For wind farm operators, the question isn't if lightning will cause damage.
It's how much, how often, and what can be done to reduce it. Lightning
strikes are responsible for over 60% of operational blade losses and 20%
of wind turbine downtime and the problem is only getting worse.
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As weather patterns change, some sources
predict a 12% increase in lightning activity for
every 1°C of warming; follow that line of logic
and countries like the US could face a 50%
increase in strikes by 2100. But the future
doesn't drive wind production; operators must
focus on what their next season will bring.

From hundreds of conversations with
operators across the globe, we know that
everyone is facing the same challenges:
unclear insurance coverage, inconsistent OEM
data, and costly turbine downtime.
Fortunately, tackling your lightning problem
doesn't have to be overwhelming.

Here's how to start.

Step 1: Know your equipment and its
vulnerabilities

Your first step in solving lightning-related
issues is understanding what you're working
with. Even within the same model, blade and
lightning protection configurations may vary
by manufacturer or factory.

Why does this matter? Because even small
variations in blade design and grounding paths
can significantly affect lightning vulnerability.
Knowing your turbine configurations and LPS
types is key to assessing your risk and
determining the right protective strategy.

Step 2: Understand your damage history,
and potential risks

For many large wind farm owners and
operators, annual budgets for lightning damage
repairs often exceed one million dollars. This is
a significant expense that may not be fully
recognized until a formal audit is conducted.
Before investing in lightning mitigation
solutions, it is essential to clearly define the
extent of your lightning-related challenges.

Start by answering these key questions.

¢ How much are you currently spending on
repairs each year due to lightning?

« How many turbines are affected by
lightning events in a typical year?

« What is the average downtime for each
incident?
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Collecting this internal data helps you evaluate
whether a lightning mitigation solution is
cost-effective. It also strengthens your case
when seeking budget approvals or negotiating
withinsurers.

Many operators do not realize how much
business interruption and maintenance
funding is consumed by lightning until they
review the numbers in detail.

Step 3: Use strike detection and data logging

Wind farms typically have access to regional
lightning detection networks, but many do not
correlate this data to actual turbine damage.
That's a missed opportunity.

Surprisingly, not all wind turbines in most
large farms are struck at the same rate.
Turbines on the western and eastern edges
will trend toward higher lightning strike rates.
Higher elevations and hub heights also raise
the lightning strike frequency. Each wind site
is different, and strike damage can be difficult
to predict.

Start by installing a strike detection system
on-site. One popular choice is the EOLOGIX-
PING: EVENT LIGHTNING monitor, which
magnetically attaches to the turbine and
sends real-time alerts when a strike occurs.
Combined with their lightning data service
from Vaisala XWeather, you can track strike
amplitudes, polarity, and frequency to easily
detect damage patterns.

Step 4: Create a lightning response plan

Data is only useful if it triggers action. Create a
response plan that outlines:

« What triggers an inspection, e.g., strike
detection alert

« Who performs it, and how quickly
« How results are logged and communicated

This allows you to inspect only the turbines
that need it, reducing costs and preventing
further damage from unaddressed strikes.
Studies show that unrepaired lightning
damage increases the chance of repeat
strikes, so rapid inspection is critical.

Predictive maintenance is central to cost-
effective operations. Timely actions after a
strike are critical to reducing costs and
preventing recurring damage.

The manner of inspection matters, too.

It's worth noting that your inspection plan
must be well-documented and extremely easy
to follow. Systematic and consistent data
collection is the most useful for your
day-to-day operations, budgeting, and
insurance claims. Take photos! Document
what was observed and load the information
into a data management platform such as
SkySpecs' Horizon Blade Management
system. Your insurance claims groups will
thank you later.
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Operators that track damage immediately
after alightning event have a significant
advantage; the damage doesn't have time to
grow, creating split tips or spar damage.
Stopping the turbine while the damage is still
repairable can cut repair costs by 75% or more.

Step 5: Revisit your insurance and OEM
agreements

As lightning-related claims have surged,
insurers are tightening coverage and excluding
predictable lightning damage, particularly
where LPS systems are ineffective. That's a
major liability for operators.

Spend the time to review your policy and if
anything is unclear, contact your claims
representative for answers to specific
questions like:

« Arelightning strikes covered?

« Are there carve-outs for known LPS
defects?

« Canrepeated LPS failures be considered a
serial defect?

« Can you qualify for premium discounts by
implementing detection or retrofits?

Transparency between OEMs and insurers is
improving, but many LPS solutions remain
unproven. Operators must push for clarity and
build their own protection strategy accordingly.

If your turbines are under warranty or a
full-service agreement, check whether lightning
damage is categorized as force majeure. Many
OEMs exclude it, leaving you exposed.

When the OEM does provide warranty
coverage for lightning damage, having a record
of when the strike occurred and the magnitude
of the strike is incredibly valuable. Generally,
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the OEMs will not cover lightning events that
exceed |IEC 61400-24 standard and will push
for details on the damaging strike.

However, nearly all lightning strikes are well
under the standard. Having the strike date,
time, and amplitude from the strike detection
system are the key to warranty pay-outs.

Step 6: Run the numbers on LPS retrofits

Many operators are surprised to learn that
OEM-installed LPS systems rarely take into
account site-specific lightning risks like
elevation, local storm patterns, or soil
conditions. While it's widely understood that
newer turbine designs and taller towers
increase lightning risk, OEM-installed LPS
systems have changed little in response.

Retrofitting your LPS system with a product,
such as StrikeTape, offers a more reliable path
for lightning to reach the ground safely. These
aftermarket solutions:

« Supplement or enhance OEM systems
« Reduce blade damage

e Help meetinsurer or warranty
requirements

Just be aware: retrofits can shift
attachment points and alter current paths,
so it's critical to work with qualified
engineers and product vendors who
understand your exact turbine design.

Control your response to strikes

You can't stop lightning, but you can control
how your wind farm responds to it. Upgrading
your protection systems and collecting
meaningful strike data will give you an edge
when you must deal with storm damage. And
by engaging with insurance early and

proactively, you'll be in the best position to
react, with professionals who are on your side.

Even though it can seem like a fight to get
coverage and manage necessary repairs, your
goal is the same as your insurer's. Ultimately,
you both want to reduce downtime, lower
repair costs, and increase your operation’s
resilience in a warmer, stormier world.
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Bonus checklist: 11 actions to take
after a strike

Once a lightning strike occurs, follow
this simple checklist to minimize your
losses:

Ensure personnel safety

Shut down turbines, as needed
Conduct initial visual inspections
Review operational data logs

Bring in trained technicians ASAP
for assessment and repair

Document everything for
insurance to support the claims
process

Initiate insurance claims
immediately

Complete repairs and
maintenance

Test turbines before restarting
Conduct a post-mortem review

Continue monitoring for
recurrence
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